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Abstract
Background: Health-related quality of life (HRQOL) measurement has emerged as an important health outcome in clinical
trials, clinical practice improvement strategies, and healthcare services research and evaluation. While pediatric patient self-
report should be considered the standard for measuring perceived HRQOL, there are circumstances when children are too
young, too cognitively impaired, too ill or fatigued to complete a HRQOL instrument, and reliable and valid parent proxy-report
instruments are needed in such cases. Further, it is typically parents' perceptions of their children's HRQOL that influences
healthcare utilization. Data from the PedsQL™ DatabaseSM were utilized to test the reliability and validity of parent proxy-
report at the individual age subgroup level for ages 2–16 years as recommended by recent FDA guidelines.
Methods: The sample analyzed represents parent proxy-report age data on 13,878 children ages 2 to 16 years from the
PedsQL™ 4.0 Generic Core Scales DatabaseSM. Parents were recruited from general pediatric clinics, subspecialty clinics, and
hospitals in which their children were being seen for well-child checks, mild acute illness, or chronic illness care (n = 3,718,
26.8%), and from a State Children's Health Insurance Program (SCHIP) in California (n = 10,160, 73.2%).
Results: The percentage of missing item responses for the parent proxy-report sample as a whole was 2.1%, supporting
feasibility. The majority of the parent proxy-report scales across the age subgroups exceeded the minimum internal consistency
reliability standard of 0.70 required for group comparisons, while the Total Scale Scores across the age subgroups approached
or exceeded the reliability criterion of 0.90 recommended for analyzing individual patient scale scores. Construct validity was
demonstrated utilizing the known groups approach. For each PedsQL™ scale and summary score, across age subgroups, healthy
children demonstrated a statistically significant difference in HRQOL (better HRQOL) than children with a known chronic
health condition, with most effect sizes in the medium to large effect size range.
Conclusion: The results demonstrate the feasibility, reliability, and validity of parent proxy-report at the individual age
subgroup for ages 2–16 years. These analyses are consistent with recent FDA guidelines which require instrument development
and validation testing for children and adolescents within fairly narrow age groupings and which determine the lower age limit
at which reliable and valid responses across age categories are achievable. Even as pediatric patient self-report is advocated,
there remains a fundamental role for parent proxy-report in pediatric clinical trials and health services research.
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Background
Health-related quality of life (HRQOL) measurement has
emerged as an important health outcome in clinical trials,
clinical practice improvement strategies, and healthcare
services research and evaluation [1,2]. A HRQOL instru-
ment must be multidimensional, consisting at the mini-
mum of the physical, psychological (including emotional
and cognitive), and social health dimensions delineated
by the World Health Organization [3,4]. During the past
several years, legislative changes have created both volun-
tary and mandatory guidelines for drug studies in chil-
dren, resulting in a substantial increase in pediatric
clinical trials. Recently, the U.S. Food and Drug Adminis-
tration (FDA) published draft guidance for industry in
which the FDA describes how it evaluates patient-reported
outcome (PRO) instruments as efficacy outcomes in clin-
ical trials [4]. In this draft document, the FDA articulated
the importance of patient-reported outcomes in clinical tri-
als, including those for pediatric patients [4].
It is well documented in both the adult and pediatric lit-
erature that information provided by proxy-respondents
is not equivalent to that reported by the patient [5,6].
Imperfect agreement between self-report and proxy-
report, termed cross-informant variance [7], has been con-
sistently documented in the HRQOL measurement of
children with chronic health conditions and healthy chil-
dren [8-15]. However, even as pediatric patient self-report
is advocated, there remains a fundamental role for parent
proxy-report in pediatric clinical trials and health services
research.
The Role for parent proxy-report
While pediatric patient self-report should be considered
the standard for measuring perceived HRQOL, there may
be circumstances when the child is too young, too cogni-
tively impaired, too ill or fatigued to complete a HRQOL
instrument, and parent proxy-report may be needed in
such cases [16]. Further, it is typically parents' perceptions
of their children's HRQOL that influences healthcare uti-
lization [17-19]. Thus, HRQOL instruments should be
selected that measure the perspectives of both the child
and parent since these perspectives may be independently
related to healthcare utilization, risk factors, and quality
of care [1].
In those cases in which pediatric patients are not able to
provide self-report, reliable and valid parent proxy-report
instruments are needed. For example, in a recent HRQOL
study with pediatric patients with brain tumors, of those
children ages 5–18 who were age eligible to self-report,
62% of the children were able to self-report [20]. Of the
99 families of children ages 2–18 who participated in this
study of pediatric brain tumor patients, parent proxy-
report was obtained from 99 parents, while pediatric
patients who did not provide self-report included 17
patients who were toddlers (ages 2–4), 7 patients who
reported they felt too ill to participate when approached,
11 who were determined to be cognitively delayed and
unable to provide self-report, 5 who refused, and 4 who
attempted to fill out the forms and became fatigued or
became ill during the interview and were unable to finish
during their clinic visit.
As is clear from this study and others in the literature, par-
ent proxy-report instruments are required in situations
such as this. Consequently, reliable and valid parent
proxy-report instruments are essential primary outcome
measures when children are unable to provide self-report.
Ideally, parent and child HRQOL instruments should
measure the same constructs with parallel items in order
to make comparisons between self and proxy report more
meaningful [21,22]. Even when children are able to self-
report, parent proxy-report should be considered as a sec-
ondary outcome measure given parents' expanding role in
clinical decision-making and home treatment regimens
for pediatric chronic health conditions [1].
Recent FDA guidelines recommend that instrument devel-
opment and validation testing for children and adoles-
cents be conducted within fairly narrow age groupings
and to determine the lower age limit at which reliable and
valid responses can be compared across age categories [4].
Consistent with these recommendations, it has been an
explicit goal of the PedsQL™ Measurement Model [9] to
develop and test brief measures for the broadest age group
empirically feasible [23,24]. The PedsQL™ 4.0 Generic
Core Scales include child self-report for ages 5–18 and
parent proxy-report for ages 2–18 [25,26]. The items cho-
sen for inclusion were initially derived from the measure-
ment properties of the child self-report scales, while the
parent proxy-report scales were constructed to directly
parallel the child self-report items.
Recently, we have reported on the feasibility, reliability,
and validity of child self-report at the individual age sub-
group level for ages 5–16 [27]. The objectives of the cur-
rent analyses are to determine the feasibility, reliability
and validity of parent proxy-report at the individual age
subgroup level by parents of children 2–16 years of age
utilizing data from the PedsQL™ 4.0 Generic Core Scales
DatabaseSM on 13,878 children and adolescents. These
analyses are consistent with the FDA guidelines recom-
mending validation testing for children and adolescents
within fairly narrow age groupings and the determination
of the lower age limit for reliable and valid responses [4].Health and Quality of Life Outcomes 2007, 5:2 http://www.hqlo.com/content/5/1/2
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Method
Participants and settings
The sample contains parent proxy-report age subgroup
data on 13,878 children ages 2 to 16 years from the Ped-
sQL™ 4.0 Generic Core Scales DatabaseSM(previously pub-
lished data, n = 13,702, 98.7%; unpublished data, n =
176, 1.3%). Parents were recruited from general pediatric
clinics, subspecialty clinics, and hospitals in which their
children were being seen for well-child checks, mild acute
illness, or chronic illness care (n = 3,718, 26.8%), and
from a State Children's Health Insurance Program
(SCHIP) in California (n = 10,160, 73.2%). Participants
recruited from general pediatric clinics, subspecialty clin-
ics, and hospitals were assessed in-person or by tele-
phone. For in-person mode of administration, research
assistants obtained written parental informed consent.
Paper-and-pencil questionnaires were self-administered
for parents and interview administered in situations in
which the parent was unable to read or write. For tele-
phone administration, parents of children ages 2 to 16
were called by a research assistant who explained the
study, and obtained verbal parental informed consent.
The research assistant verbally administered the PedsQL™
4.0 to the parent. These research protocols were approved
by the Institutional Review Board at Children's Hospital
and Health Center, San Diego and other appropriate local
Institutional Review Boards.
Parents recruited from the State Children's Health Insur-
ance Program (SCHIP) were assessed via statewide mail-
ing. PedsQL™ 4.0 paper-and-pencil surveys were mailed
separately for each of the months of February and March
2001 to families with children ages 2–16 years through-
out the State of California who were all new enrollees in
SCHIP. Parents were instructed to complete the survey
separately from their child, with the exception of parents
of children ages 5 to 7 years, who were instructed to assist
their child in completing the survey after completing their
proxy-report. A reminder postcard followed the initial
mailing, with a second survey mailed to nonrespondents.
Nonrespondents to the second survey received a tele-
phone reminder. Given that this project was conducted
for program evaluation to comply with California Insur-
ance Code 12693.92 (b), and not specifically research
purposes, parents and children did not complete
informed consent forms [28]. This protocol of analyzing
existing deidentified data was approved by the Institu-
tional Review Board at Children's Hospital and Health
Center, San Diego.
For all forms combined (N = 13,878), the number of par-
ent proxy respondents within each age subgroup is as fol-
lows: 1,309 two-year-olds (9.4%), 1,257 three-year-olds
(9.1%), 1,198 four-year-olds (8.6%), 984 five-year-olds
(7.1%), 1,134 six-year-olds (8.2%), 1,092 seven-year-olds
(7.9%), 1,037 eight-year-olds (7.5%), 973 nine-year-olds
(7.0%), 985 ten-year-olds (7.1%), 789 eleven-year-olds
(5.7%), 774 twelve-year-olds (5.6%), 704 thirteen-year-
olds (5.1%), 652 fourteen-year-olds (4.7%), 625 fifteen-
year-olds (4.5%), and 365 sixteen-year-olds (2.6%). The
sample contains parents of 7,143 boys (51.5%), 6,718
girls (48.4%), and 17 missing (0.1%). With respect to
race/ethnicity, the sample consists of parents of a hetero-
geneous group of children with 7,395 Hispanics (53.3%),
3,011 White non-Hispanics (21.7%), 1,312 Asian or
Pacific Islanders (9.5%), 585 Black non-Hispanics
(4.2%), 70 American Indians or Alaskan Natives (0.5%),
177 other (1.3%), and 1,328 missing (9.6%). Parent sur-
veys were completed in English (n = 7,497, 54.0%), Span-
ish (n = 5,713, 41.2%), Chinese (n = 325, 2.3%), Korean
(n = 170, 1.2%), and Vietnamese (n = 141, 1.0%; missing
= 32, 0.2%). Response equivalence has been previously
demonstrated across language for the PedsQL™ by exam-
ining the percent missing data, floor and ceiling effects,
and scale internal consistency across language, as well as
across mode of administration [25].
The sample includes parents of healthy children, who
were assessed either in physicians' offices during well-
child checks and/or whose parents did not report the pres-
ence of a chronic health condition (n = 9,467, 68.2%),
acutely ill children, whose parents did not report the pres-
ence of a chronic health condition, but who were assessed
at one of the pediatric clinics or hospitals (n = 193, 1.4%),
chronically ill children, whose parents reported the pres-
ence of a chronic health condition (i.e., a physical or men-
tal health condition that has lasted or is expected to last at
least 6 months and interferes with the child's activities)
and/or were identified through their medical records as
having a chronic health condition (n = 3,652, 26.3%),
and 566 missing (4.1%). Within each age subgroup, the
number of parent proxy-reports for healthy and chroni-
cally ill children is as follows: 1,069 healthy (81.7%) and
186 chronically ill (14.2%) two-year-olds, 946 healthy
(75.3%) and 232 chronically ill (18.5%) three-year-olds,
907 healthy (75.7%) and 199 chronically ill (16.6%)
four-year-olds, 693 healthy (70.4%) and 239 chronically
ill (24.3%) five-year-olds, 851 healthy (75.0%) and 224
chronically ill (19.8%) six-year-olds, 774 healthy (70.9%)
and 241 chronically ill (22.1%) seven-year-olds, 694
healthy (66.9%) and 296 chronically ill (28.5%) eight-
year-olds, 651 healthy (66.9%) and 266 chronically ill
(27.3%) nine-year-olds, 638 healthy (64.8%) and 305
chronically ill (31.0%) ten-year-olds, 491 healthy
(62.2%) and 263 chronically ill (33.3%) eleven-year-olds,
482 healthy (62.3%) and 250 chronically ill (32.3%)
twelve-year-olds, 398 healthy (56.5%) and 275 chroni-
cally ill (39.1%) thirteen-year-olds, 361 healthy (55.4%)
and 255 chronically ill (39.1%) fourteen-year-olds, 347
healthy (55.5%) and 236 chronically ill (37.8%) fifteen-Health and Quality of Life Outcomes 2007, 5:2 http://www.hqlo.com/content/5/1/2
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year-olds, and 165 healthy (45.2%) and 185 chronically
ill (50.7%) sixteen-year-olds. Parent proxy-reports for the
chronically ill sample (n = 3,652) are heterogeneous in
terms of the children's diagnoses with 539 children diag-
nosed with cancer (14.8%), 520 children with asthma
(14.2%), 314 with a cardiac condition (8.6%), 310 with
diabetes (8.5%), 310 with a rheumatic condition (8.5%),
274 with a gastrointestinal condition (7.5%), 250 with
cerebral palsy (6.8%), 108 with ADHD (3.0%), 103 with
sickle cell anemia (2.8%), 100 diagnosed as obese (2.7%),
88 with renal disease (2.4%), 56 with mental health con-
ditions (1.5%), and 680 with other chronic conditions
(18.6%).
Measures
The PedsQL™ 4.0 (Pediatric Quality of Life Inventory™ 
Version 4.0)
The 23-item PedsQL™ 4.0 Generic Core Scales encompass:
1) Physical Functioning (8 items), 2) Emotional Func-
tioning (5 items), 3) Social Functioning (5 items), and 4)
School Functioning (5 items), and were developed
through focus groups, cognitive interviews, pre-testing,
and field testing measurement development protocols
[9,25]. The instrument takes approximately 5 minutes to
complete [25].
The PedsQL™ 4.0 Generic Core Scales are comprised of
parallel child self-report and parent proxy-report formats.
Child self-report includes ages 5–7, 8–12, and 13–18
years. Parent proxy-report includes ages 2–4 (toddler), 5–
7 (young child), 8–12 (child), and 13–18 (adolescent),
and assesses parent's perceptions of their child's HRQOL.
The items for each of the forms are essentially identical,
differing in developmentally appropriate language, or first
or third person tense. The instructions ask how much of a
problem each item has been during the past one month.
A 5-point response scale is utilized across child self-report
for ages 8–18 and parent proxy-report (0 = never a prob-
lem; 1 = almost never a problem; 2 = sometimes a prob-
lem; 3 = often a problem; 4 = almost always a problem).
Items are reverse-scored and linearly transformed to a 0–
100 scale (0 = 100, 1 = 75, 2 = 50, 3 = 25, 4 = 0), so that
higher scores indicate better HRQOL. Scale Scores are
computed as the sum of the items divided by the number
of items answered (this accounts for missing data). If
more than 50% of the items in the scale are missing, the
Scale Score is not computed. This accounts for the differ-
ences in sample sizes for scales reported in the Tables.
Although there are other strategies for imputing missing
values, this computation is consistent with the previous
PedsQL™ peer-reviewed publications, as well as other
well-established HRQOL measures [25,29,30]. For this
study, over 98% of parent respondents were included in
the Scale Score analyses after imputing missing values.
The Physical Health Summary Score (8 items) is the same
as the Physical Functioning Scale. To create the Psychoso-
cial Health Summary Score (15 items), the mean is com-
puted as the sum of the items divided by the number of
items answered in the Emotional, Social, and School
Functioning Scales.
PedsQL™ Family Information Form
The PedsQL™ Family Information Form [25] or survey
items adapted from the PedsQL™ Family Information
Form were completed by parents. The PedsQL™ Family
Information Form contains demographic information
including the child's date of birth, gender, race/ethnicity,
and parental education and occupation information
required to calculate the Hollingshead socioeconomic sta-
tus (SES) index [31]. One survey question asks the parent
to report on the presence of a chronic health condition
("In the past 6 months, has your child had a chronic
health condition?") defined as a physical or mental health
condition that has lasted or is expected to last at least 6
months and interferes with the child's activities. If the par-
ents check "Yes" to this question, they are asked to write
in the name of the chronic health condition.
Statistical analyses
The feasibility of parent proxy-report was determined
from the percentage of missing values for the parent
proxy-report sample as a whole and across each individual
age subgroup from 2 to 16 years [29]. Items on the School
Functioning Scale were excluded from the feasibility anal-
ysis for the 2 to 4 age subgroups given that toddlers do not
necessarily attend school or daycare and thus, depending
on whether their child was enrolled in school or daycare,
parent proxy respondents were given the option of com-
pleting the School Functioning items. Scale internal con-
sistency reliability was determined for parent proxy-report
by calculating Cronbach's coefficient alpha across individ-
ual age subgroups [32]. Scales with reliabilities of 0.70 or
greater are recommended for comparing patient groups,
while a reliability criterion of 0.90 is recommended for
analyzing individual patient scale scores [33,34]. Range of
measurement was based on the percentage of scores at the
extremes of the scaling range, that is, the maximum possi-
ble score (ceiling effect) and the minimum possible score
(floor effect) [29].
Construct validity for parent proxy-report was determined
utilizing the known-groups method. The known-groups
method compares scale scores across groups known to dif-
fer in the health construct being investigated. In this
study, PedsQL™ 4.0 Generic Core Scales Scores in groups
differing in known health condition (healthy children
and children known to have a chronic illness) were com-
puted for the parent proxy-report sample across each age
subgroup [29,35], using independent sample t-tests. InHealth and Quality of Life Outcomes 2007, 5:2 http://www.hqlo.com/content/5/1/2
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order to determine the magnitude of the anticipated dif-
ferences, effect sizes were calculated [36]. Effect size as
used in these analyses was calculated by taking the differ-
ence between the healthy sample mean and the chronic
sample mean, divided by the healthy sample standard
deviation. Effect sizes for differences in means are desig-
nated as small (0.20), medium (0.50), and large (0.80) in
magnitude [36]. Statistical analyses were conducted using
SPSS Version 13.0 for Windows.
Results
Feasibility
The percentage of missing item responses for the parent
proxy-report sample as a whole was 2.1%. Items on the
PedsQL™ 4.0 Generic Core Scales had minimal missing
responses for parent proxy respondents across the age sub-
groups from 2 to 16 years. The percentage of missing item
responses for parent proxy-report across the age sub-
groups was 2.2%, 1.9%, 1.9%, 3.4%, 2.2%, 2.2%, 2.1%,
1.8%, 1.9%, 1.9%, 2.0%, 1.2%, 2.0%, 2.0%, and 2.1% for
age subgroups 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
and 16, respectively. It should be noted that most of the
missing data for ages 5–7 involved the School Function-
ing Scale (55.6%, 27.8%, and 30.0% for ages 5, 6, and 7,
respectively). This is not a surprising finding, since young
children do not necessarily attend school. When eliminat-
ing the School Functioning items, the percentage of miss-
ing items for the Total Scale Score is 1.9%, 1.6%, and
1.5%for ages 5, 6, and 7, respectively.
Internal consistency reliability
Internal consistency reliability alpha coefficients for par-
ent proxy-report across individual age subgroups are pre-
sented for the PedsQL™ 4.0 Generic Core Scales Total
Scale Score in Table 1, Physical Health Summary Score in
Table 2, Psychosocial Health Summary Score in Table 3,
Emotional Functioning Scale Score in Table 4, Social
Functioning Scale Score in Table 5, and School Function-
ing Scale Score in Table 6. Across the age subgroups,
including for children as young as 2 years and as old as 16
years, the majority of the parent proxy-report scales exceed
the minimum reliability standard of 0.70 required for
group comparisons. The Total Scale Scores across the age
subgroups approach or exceed the reliability criterion of
0.90 recommended for analyzing individual patient scale
scores. Alpha values for parent proxy-report are lower for
the School Functioning Scale Scores across the age sub-
groups, with the lowest alpha values on the School Func-
tioning Scale for ages 2–4. Across the PedsQL™ scales and
summary scores, internal consistency reliability alpha
coefficients for parent proxy-report increase slightly with
the child's age.
Table 1: PedsQL™ 4.0 Generic Core Scales Total Scale Score: Parent Proxy-Report Reliability and Validity
Age Reliability Validity
Chronic Health Condition Healthy Sample
N α Mean SD % Floor % Ceiling Mean SD % Floor % Ceiling Chronic vs. Healthy 
Difference
Chronic vs. Healthy 
Effect Size
2 yrs 1,277 0.89 79.16 17.61 0.0 8.6 88.14 12.11 0.0 15.8 8.98* 0.74
3 yrs 1,232 0.90 76.90 18.15 0.0 5.7 87.96 11.63 0.0 13.4 11.06* 0.95
4 yrs 1,177 0.90 76.03 19.34 0.0 4.6 87.37 12.67 0.0 14.1 11.34* 0.90
5 yrs 893 0.92 70.57 19.19 0.4 1.6 79.91 15.85 0.0 7.6 9.34* 0.59
6 yrs 1,105 0.91 72.98 17.14 0.0 2.1 79.74 15.86 0.0 5.5 6.76* 0.43
7 yrs 1,061 0.92 70.04 19.12 0.0 2.7 78.59 16.53 0.0 8.0 8.55* 0.52
8 yrs 1,009 0.92 72.51 17.58 0.0 3.4 80.23 15.94 0.0 8.9 7.72* 0.48
9 yrs 952 0.92 69.34 18.32 0.4 0.7 78.89 17.07 0.0 7.5 9.55* 0.56
10 yrs 955 0.92 70.23 18.51 0.0 2.8 80.68 15.73 0.0 8.2 10.45* 0.66
11 yrs 768 0.93 71.26 18.71 0.0 2.1 80.95 16.39 0.0 9.4 9.69* 0.59
12 yrs 753 0.93 68.75 19.14 0.0 1.5 80.77 16.39 0.0 8.7 12.02* 0.73
13 yrs 692 0.93 71.11 18.24 0.0 1.4 80.24 17.02 0.0 9.8 9.13* 0.54
14 yrs 633 0.92 69.09 18.39 0.0 1.8 82.32 14.94 0.0 9.1 13.23* 0.89
15 yrs 605 0.93 71.20 17.48 0.4 1.2 80.67 16.42 0.0 12.7 9.47* 0.58
16 yrs 352 0.93 69.13 19.35 0.0 1.0 82.73 14.43 0.0 10.9 13.60* 0.94
Note: Total N = 13,464 for reliability, Total N = 13,028 for validity.
For the reliability analysis for the 2 to 4 age subgroups, items on the School Functioning Scale were excluded from the analysis given that toddlers 
do not necessarily attend school or daycare and thus, depending on whether their child was enrolled in school or daycare, parent proxy 
respondents were given the option of completing the School Functioning items.
Higher values equal better health-related quality of life.
% Floor/Ceiling = the percentage of scores at the extremes of the scaling range.
Effect sizes are designated as small (.20), medium (.50), and large (.80).
*p < .001 (independent samples t-test). fHealth and Quality of Life Outcomes 2007, 5:2 http://www.hqlo.com/content/5/1/2
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Table 3: PedsQL™ 4.0 Generic Core Scales Psychosocial Health Summary Score: Parent Proxy-Report Reliability and Validity
Age Reliability Validity
Chronic Health Condition Healthy Sample
N α Mean SD % Floor % Ceiling Mean SD % Floor % Ceiling Chronic vs. Healthy 
Difference
Chronic vs. Healthy 
Effect Size
2 yrs 1,282 0.81 79.90 15.34 0.0 10.7 86.83 12.41 0.0 19.6 6.93* 0.56
3 yrs 1,239 0.81 77.32 16.29 0.0 7.8 86.41 12.16 0.1 16.0 9.09* 0.75
4 yrs 1,178 0.82 75.98 17.79 0.0 6.9 86.17 12.34 0.0 16.1 10.19* 0.83
5 yrs 897 0.87 71.66 18.30 0.4 2.3 79.87 15.15 0.0 8.8 8.21* 0.54
6 yrs 1,111 0.86 73.02 16.49 0.0 3.7 79.37 15.26 0.0 7.3 6.35* 0.42
7 yrs 1,063 0.88 69.61 18.56 0.0 3.0 78.08 16.11 0.0 8.9 8.47* 0.53
8 yrs 1,011 0.87 71.66 17.10 0.0 3.7 78.82 16.04 0.0 10.4 7.16* 0.45
9 yrs 958 0.87 68.98 17.68 0.4 0.7 77.39 16.81 0.0 9.2 8.41* 0.50
10 yrs 964 0.88 69.35 18.72 0.0 3.4 78.83 16.14 0.0 9.6 9.48* 0.59
11 yrs 769 0.88 70.18 18.13 0.0 3.2 80.00 16.22 0.0 11.0 9.82* 0.61
12 yrs 757 0.90 68.51 18.28 0.0 1.8 79.86 16.18 0.0 10.8 11.35* 0.70
13 yrs 693 0.89 70.91 18.45 0.0 2.4 79.07 17.18 0.0 11.3 8.16* 0.47
14 yrs 633 0.89 68.76 18.35 0.0 3.9 81.08 15.11 0.0 11.4 12.32* 0.82
15 yrs 611 0.89 70.22 17.85 0.4 1.2 79.62 16.51 0.0 15.9 9.40* 0.57
16 yrs 354 0.89 68.98 19.38 0.0 3.5 81.23 14.75 0.0 11.5 12.25* 0.83
Note: Total N = 13,520 for reliability, Total N = 13,019 for validity.
For the reliability analysis for the 2 to 4 age subgroups, items on the School Functioning Scale were excluded from the analysis given that toddlers 
do not necessarily attend school or daycare and thus, depending on whether their child was enrolled in school or daycare, parent proxy 
respondents were given the option of completing the School Functioning items. Higher values equal better health-related quality of life.
% Floor/Ceiling = the percentage of scores at the extremes of the scaling range.
Effect sizes are designated as small (.20), medium (.50), and large (.80).
*p < .001 (independent samples t-test).
Table 2: PedsQL™ 4.0 Generic Core Scales Physical Health Summary Score: Parent Proxy-Report Reliability and Validity
Age Reliability Validity
Chronic Health Condition Healthy Sample
N α Mean SD % Floor % Ceiling Mean SD % Floor % Ceiling Chronic vs. Healthy 
Difference
Chronic vs. Healthy 
Effect Size
2 yrs 1,290 0.87 77.68 24.25 1.0 24.4 90.04 15.07 0.2 38.9 12.36* 0.82
3 yrs 1,238 0.87 76.17 25.05 0.8 19.3 90.07 14.24 0.0 37.6 13.90* 0.98
4 yrs 1,184 0.89 76.01 24.91 1.8 19.8 89.23 17.00 0.0 42.6 13.22* 0.78
5 yrs 975 0.88 68.79 26.36 1.2 11.3 79.94 20.64 0.0 23.8 11.15* 0.54
6 yrs 1,119 0.87 73.31 23.87 0.4 14.0 80.37 20.76 0.0 21.9 7.06* 0.34
7 yrs 1,084 0.88 70.88 26.23 1.1 14.4 79.52 21.35 0.0 23.3 8.64* 0.40
8 yrs 1,025 0.88 74.25 23.98 0.6 15.0 82.91 19.93 0.0 31.1 8.66* 0.43
9 yrs 963 0.89 70.47 24.86 1.8 12.6 81.52 21.85 0.0 32.0 11.05* 0.51
10 yrs 973 0.88 72.13 24.29 0.9 14.1 84.18 19.11 0.2 32.1 12.05* 0.63
11 yrs 783 0.90 73.29 25.16 1.4 12.8 82.66 20.95 0.2 31.2 9.37* 0.45
12 yrs 765 0.89 69.33 25.30 0.4 8.5 82.36 20.86 0.0 27.6 13.03* 0.62
13 yrs 701 0.89 71.50 23.63 1.4 12.0 82.37 21.67 0.0 32.2 10.87* 0.50
14 yrs 646 0.90 69.70 24.99 0.7 8.6 84.52 19.86 0.0 31.3 14.82* 0.75
15 yrs 617 0.88 72.95 22.16 0.4 8.4 82.43 20.48 0.0 30.0 9.48* 0.46
16 yrs 361 0.89 69.01 25.74 0.5 9.6 85.61 18.07 0.0 31.5 16.60* 0.92
Note: Total N = 13,724 for reliability, Total N = 13,004 for validity.
Higher values equal better health-related quality of life.
% Floor/Ceiling = the percentage of scores at the extremes of the scaling range.
Effect sizes are designated as small (.20), medium (.50), and large (.80).
*p < .001 (independent samples t-test).Health and Quality of Life Outcomes 2007, 5:2 http://www.hqlo.com/content/5/1/2
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Table 5: PedsQL™ 4.0 Generic Core Scales Social Functioning Scale Score: Parent Proxy-Report Reliability and Validity
Age Reliability Validity
Chronic Health Condition Healthy Sample
N α Mean SD % Floor % Ceiling Mean SD % Floor % Ceiling Chronic vs. Healthy 
Difference
Chronic vs. Healthy 
Effect Size
2 yrs 1,288 0.78 84.03 19.78 0.0 34.5 88.55 16.08 0.2 46.5 4.52** 0.28
3 yrs 1,240 0.74 81.08 19.89 0.0 28.3 88.89 14.13 0.1 42.3 7.81*** 0.55
4 yrs 1,182 0.78 79.76 20.61 0.5 27.2 87.75 16.65 0.2 44.7 7.99*** 0.48
5 yrs 974 0.77 74.28 21.33 0.0 19.8 81.03 20.23 0.3 32.2 6.75*** 0.33
6 yrs 1,120 0.76 74.87 21.68 0.0 19.8 80.58 20.42 0.1 28.8 5.71*** 0.28
7 yrs 1,083 0.78 72.73 22.49 0.0 16.0 78.99 21.30 0.1 29.7 6.26*** 0.29
8 yrs 1,026 0.77 77.05 20.72 0.0 23.3 80.70 20.93 0.3 34.3 3.65* 0.17
9 yrs 968 0.79 72.58 22.44 0.4 15.5 78.13 23.03 0.5 31.8 5.55** 0.24
10 yrs 979 0.80 73.14 23.69 0.3 19.7 81.41 20.68 0.0 33.5 8.27*** 0.40
11 yrs 779 0.78 76.19 21.27 0.7 19.9 82.98 20.07 0.2 37.3 6.79*** 0.34
12 yrs 768 0.80 72.09 22.68 0.0 19.9 83.03 19.63 0.0 36.9 10.94*** 0.56
13 yrs 699 0.82 77.14 23.19 0.3 25.4 81.39 20.95 0.3 38.9 4.25* 0.20
14 yrs 646 0.82 73.43 23.41 0.4 21.4 85.32 19.03 0.0 46.0 11.89*** 0.62
15 yrs 623 0.81 76.82 22.46 0.4 25.7 83.33 19.50 0.3 42.4 6.51*** 0.33
16 yrs 361 0.81 75.01 23.59 1.0 21.7 85.40 17.91 0.0 42.4 10.39*** 0.58
Note: Total N = 13,736 for reliability, Total N = 12,991 for validity.
Higher values equal better health-related quality of life.
% Floor/Ceiling = the percentage of scores at the extremes of the scaling range.
Effect sizes are designated as small (.20), medium (.50), and large (.80).
*p < .05, **p < .01, ***p < .001 (independent samples t-test).
Table 4: PedsQL™ 4.0 Generic Core Scales Emotional Functioning Scale Score: Parent Proxy-Report Reliability and Validity
Age Reliability Validity
Chronic Health Condition Healthy Sample
N α Mean SD % Floor % Ceiling Mean SD % Floor % Ceiling Chronic vs. 
Healthy Difference
Chronic vs. Healthy 
Effect Size
2 yrs 1,290 0.75 75.38 18.46 0.5 15.7 84.55 14.00 0.0 25.4 9.17* 0.66
3 yrs 1,242 0.77 75.28 18.07 0.0 14.8 83.48 14.52 0.1 22.2 8.20* 0.56
4 yrs 1,181 0.78 73.17 19.70 0.0 12.4 84.72 13.95 0.0 25.8 11.55* 0.83
5 yrs 976 0.79 71.17 20.59 0.8 10.5 79.76 15.88 0.1 17.9 8.59* 0.54
6 yrs 1,123 0.78 73.41 19.86 0.8 16.5 80.11 15.94 0.0 19.0 6.70* 0.42
7 yrs 1,082 0.81 69.74 21.77 0.4 13.3 79.64 16.85 0.1 21.1 9.90* 0.59
8 yrs 1,025 0.81 69.95 20.47 0.3 12.6 78.98 17.94 0.1 22.9 9.03* 0.50
9 yrs 968 0.81 69.10 20.35 0.7 9.4 78.88 17.98 0.3 19.8 9.78* 0.54
10 yrs 979 0.82 69.26 20.95 0.3 12.9 79.48 18.00 0.3 23.7 10.22* 0.57
11 yrs 784 0.83 67.42 21.88 0.7 8.2 80.46 18.02 0.0 24.8 13.04* 0.72
12 yrs 769 0.83 68.34 20.78 0.0 9.6 79.63 17.86 0.4 22.2 11.29* 0.63
13 yrs 702 0.84 68.43 21.39 0.7 10.7 80.32 18.39 0.0 24.1 11.89* 0.65
14 yrs 646 0.81 67.03 21.61 0.4 11.8 80.43 16.95 0.0 23.5 13.40* 0.79
15 yrs 620 0.85 69.31 21.96 0.8 10.0 79.14 18.86 0.3 26.8 9.83* 0.52
16 yrs 363 0.85 66.25 22.54 0.5 10.6 80.89 18.04 0.0 21.2 14.64* 0.81
Note: Total N = 13,750 for reliability, Total N = 13,004 for validity.
Higher values equal better health-related quality of life.
% Floor/Ceiling = the percentage of scores at the extremes of the scaling range.
Effect sizes are designated as small (.20), medium (.50), and large (.80).
*p < .001 (independent samples t-test).Health and Quality of Life Outcomes 2007, 5:2 http://www.hqlo.com/content/5/1/2
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Range of measurement
Tables 1 through 6 present the percentages of parent
proxy-reported scores at the floor and ceiling for healthy
children and children with a known chronic health condi-
tion across the age subgroups. There were minimal floor
effects for the healthy and chronic health condition sam-
ples across the age subgroups, with the majority of scales
demonstrating less than 1.0% of respondents scoring at
the minimum. In some cases, ceiling effects existed. These
ranged from minimal (e.g., 5.5% of respondents in the 6
year old healthy subgroup for the proxy-report Total Scale
Score) to moderate (e.g., 46.5% of respondents in the 2
year old subgroup for the proxy-report Social Functioning
Scale). The ceiling effects were in the expected direction,
with parents of healthy children reporting more ceiling
effects than parents of children with a known chronic
health condition.
Construct validity
Tables 1 through 6 demonstrate comparisons between
parent proxy-reported PedsQL™ 4.0 Generic Core Scales
Total Scale Scores, Physical Health Summary Scores, Psy-
chosocial Health Summary Scores, Emotional Function-
ing Scale Scores, Social Functioning Scale Scores, and
School Functioning Scale Scores for healthy children and
children with a known chronic health condition by indi-
vidual age subgroups. For each PedsQL™ scale and sum-
mary score, across the age subgroups, including children
as young as 2 years and as old as 16 years, parent proxy-
report for healthy children demonstrated a statistically
significant difference in HRQOL (better HRQOL) than
parent proxy-report for children with a known chronic
health condition, with most effect sizes in the medium to
large effect size range [36].
Parent/Child agreement
Agreement between child self-report and parent proxy-
report on the PedsQL™ 4.0 Generic Core Scales has been
previously reported for individual age subgroups from 5
to 16 years [27]. Two-way mixed effect model (absolute
agreement, single measure) Intraclass Correlations (ICC)
were designated as ≤ 0.40 poor to fair agreement, 0.41–
0.60 moderate agreement, 0.61–0.80 good agreement,
and 0.81–1.00 excellent agreement [37,38]. Moderate to
good agreement was found across most of the PedsQL™
scales and summary scores. The average ICCs across the
individual age subgroups from 5 to 16 years for the Ped-
sQL™ Total Scale Score, Physical Health Summary Score,
Psychosocial Health Summary Score, Emotional Func-
tioning Scale Score, Social Functioning Scale Score, and
School Functioning Scale Score were 0.60, 0.49, 0.63,
0.64, 0.52, and 0.55, respectively.
Discussion
The results demonstrate the feasibility, reliability, and
validity of parent proxy-report at individual age sub-
Table 6: PedsQL™ 4.0 Generic Core Scales School Functioning Scale Score: Parent Proxy-Report Reliability and Validity
Age Reliability Validity
Chronic Health Condition Healthy Sample
N α Mean SD % Floor % Ceiling Mean SD % Floor % Ceiling Chronic vs. Healthy 
Difference
Chronic vs. Healthy 
Effect Size
2 yrs 438 0.59 82.08 19.52 0.0 13.7 89.89 14.95 0.0 19.5 7.81* 0.52
3 yrs 592 0.69 70.71 24.41 0.8 10.7 88.31 16.05 0.1 23.4 17.60* 1.10
4 yrs 798 0.61 72.72 24.94 1.4 13.8 86.18 16.60 0.0 30.1 13.46* 0.81
5 yrs 908 0.74 69.04 22.62 1.2 10.5 78.47 18.93 0.0 17.6 9.43* 0.50
6 yrs 1,117 0.72 70.75 19.44 0.0 7.4 77.36 19.45 0.0 17.6 6.61* 0.34
7 yrs 1,068 0.74 66.23 22.64 1.1 7.2 75.65 19.95 0.1 17.1 9.42* 0.47
8 yrs 1,019 0.74 68.31 21.16 0.9 7.4 76.59 19.22 0.1 18.4 8.28* 0.43
9 yrs 962 0.73 65.31 21.68 0.4 5.8 74.98 20.02 0.0 16.9 9.67* 0.48
10 yrs 970 0.77 66.10 22.96 0.6 9.1 75.42 20.03 0.2 17.7 9.32* 0.47
11 yrs 774 0.77 67.02 23.06 0.4 6.0 76.65 20.16 0.2 20.6 9.63* 0.48
12 yrs 761 0.78 65.17 21.95 0.7 7.4 76.98 19.48 0.0 18.7 11.81* 0.61
13 yrs 699 0.76 67.22 21.91 0.0 9.6 75.31 21.13 0.0 20.6 8.09* 0.38
14 yrs 638 0.78 65.93 21.34 0.0 7.5 77.54 19.82 0.0 23.8 11.61* 0.59
15 yrs 613 0.79 64.53 21.69 0.8 6.4 76.25 20.42 0.0 22.8 11.72* 0.57
16 yrs 355 0.79 65.70 23.17 0.5 9.1 77.26 18.83 0.0 20.6 11.56* 0.61
Note: Total N = 11,712 for reliability, Total N = 11,106 for validity.
Higher values equal better health-related quality of life.
% Floor/Ceiling = the percentage of scores at the extremes of the scaling range.
Effect sizes are designated as small (.20), medium (.50), and large (.80).
*p < .001 (independent samples t-test).Health and Quality of Life Outcomes 2007, 5:2 http://www.hqlo.com/content/5/1/2
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groups for ages 2–16 years. It should be noted that even
though the 2–4 age subgroups had the lowest coefficient
alpha reliability coefficients for the School Functioning
Scale, this scale is reworded and simplified to a 3-item
scale, rather than the 5-item scale used for ages 5–18,
which may attenuate the achievable reliability coefficients
relative to the 5-item scales [33]. This may explain in part
the lower reliability coefficients for the 2–4 age subgroups
in comparison to the 5–16 age subgroups for the School
Functioning Scale. The relatively large number of missing
data for the School Functioning Scale for the 2–4 sub-
groups may have further attenuated the potentially
achievable reliability coefficients for these age subgroups
[33]. Although Cronbach alpha represents the lower
bound of the reliability of a measurement instrument,
and is a conservative estimate of actual reliability [39],
scales that do not approach or meet the 0.70 standard
should be used only for descriptive analyses. Finally,
research on the factors which may influence the level of
agreement between pediatric patients and their parents is
emerging, with age and health status as potential factors
among others [40]. Identifying the conditions under
which parent proxy-report instruments achieve better
agreement with child self-report instruments will facilitate
the interpretation of HRQOL outcomes across clinical tri-
als when child self-report is not attainable. A research
strategy in which pediatric patient self-report instruments
are utilized as primary outcome measures, while parent
proxy-report instruments serve as secondary outcome
measures, would further enable comparisons across clini-
cal trials.
Conclusion
While pediatric patient self-report should be considered
the standard for measuring perceived HRQOL, there are
circumstances when children are too young, too cogni-
tively impaired, too ill or fatigued to complete a HRQOL
instrument, and reliable and valid parent proxy-report
instruments are needed. Parent and child HRQOL instru-
ments should measure the same constructs with parallel
items in order to make comparisons between self and
proxy report more meaningful, with demonstrated feasi-
bility, reliability, and validity at individual age subgroups.
This level of individual age subgroup analysis is consistent
with recent FDA guidelines. Measuring health from the
perspective of children and their parents provides a level
of accountability consistent with the Institute of Medicine
report on the quality of care [41]. As the consumers of
pediatric healthcare, families are uniquely positioned to
give their perspectives on healthcare quality through their
perceptions of pediatric health-related quality of life.
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